Causes of the urinary concentrating defect in mice with nephrogenic diabetes insipidus.
In a strain of mice called DI +/+ Severe, nephrogenic (or vasopressin-resistant) diabetes insipidus is caused by an inability of the antidiuretic hormone (ADH, or vasopressin) to increase the water permeability of the renal collecting system. That inability, in turn, arises from abnormally high activity of the enzyme cAMP-phosphodiesterase, specifically of the isozyme type III (PDE-III), which hydrolyzes cAMP and prevents the intracellular buildup of this second messenger. Two rather specific inhibitors of PDE-III, rolipram and cilostamide, used either in vitro or in vivo, reverse the deficiencies in DI +/+ Severe mice by increasing intracellular cAMP and water permeability toward or to their normal values. These results have implications for the treatment of nephrogenic diabetes insipidus in human patients.